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Abstract

Introduction: Globally, 10-15% of induced abortions occur in the second-trimester period, over half
of which is considered unsafe, and disproportionately contribute to maternal deaths. However, there
are limited information about determinants of induced abortion in second-trimester in the country,
particularly in the study area. Therefore, this study aimed to identify determinants of induced abortion
in the second-trimester.

Material and methods: Unmatched case-control study was conducted in Dessie City Northeast Ethio-
pia from January to March 2019. A total sample of 390 patients were included in the study, with a ratio
of 1: 2 (case : controls). Data were assessed in Epi data version 3.1 and analyzed with SPSS version 25.
Multivariable logistic regression model was applied to identify determinants of induced abortion. Ad-
justed odds ratio with 95% confidence interval (CI) was used to measure the effect size of predictors.

Results: The mean age of cases was 25 years (+ 6.6) and 29.3 years (+ 5.3) of controls. Seventy six (58.5%)
cases were not currently married compared with 19 (7.3%) controls. Study participants who were cur-
rently not married (AOR = 10.82; 95% CI: 5.01-23.36%), having poor knowledge about induced abor-
tion (AOR = 3.03; 95% CI: 1.46-6.26%), uncertainty about last normal menstrual period (AOR = 4.12;
95% CI: 2.01-8.44%), late pregnancy testing (AOR = 5.94; 95% CI: 2.5-14.15%), not using contraceptives
(AOR = 3.70; 95% CI: 1.85-7.44%), having irregular menstrual cycle (AOR = 4.83; 95% CI: 2.41-9.70%),
and three and more live births (AOR = 0.25; 95% CI: 0.11-0.59%) were independent predictors of in-
duced abortion in the second-trimester.

Conclusions: This study identified several factors correlated with women having induced abortions
in the second-trimester. It may be helpful for the government of Ethiopia to encourage the effort to
improve healthcare counselling on reproductive health-related issues, and planning of interventions
focusing on behavioral changes and social marketing as well as providing information to young ado-
lescents on their sexuality to minimize pre-marital sex.
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Determinants of induced abortion among second-trimester pregnant women

Introduction

The second-trimester induced abortion is the termina-
tion of pregnancy in a period from 13 to 28 weeks of gesta-
tion [1]. The worldwide abortion rate is estimated as 28 per
1,000 women aged 15-44 years, and in Western Europe, it
is 12 per 1,000 women. However, in Eastern Europe, 43 per
1,000 women terminated their pregnancies in the second-
trimester. Similarly, the overall abortion rate in Africa is 29
abortions per 1,000 women, and vast majority of abortions
are illegal and unsafe. In East Africa, the rate is the high-
est: 38 per 1,000 women aged 15-44 years [2]. In countries
where safe abortions are the norm, more than 90% of wom-
en had abortions in the first-trimester of pregnancy upon
the woman’s request, while in the second-trimester, a per-
mission of one or more doctors or a designated medical
committee was required and/ or more restricted grounds
pertaining [3]. According to communicable disease control
estimation, 66% of legal abortions occur within the first eight
weeks of gestation, 92% are within the first 13 weeks, and
1.2% occur at or after 21 weeks. However, the rate of com-
plication increases 38% for each additional week of gestation
beyond eight weeks [4]. These indicate that a second-trimes-
ter abortion is associated with higher rates of complications
as compared with a first-trimester abortion.

Planned parenthood of American report estimated that
1.1 million abortions were performed after the first-trimes-
ter [4]. As evidenced by various studies, the prevalence
of second-trimester induced abortions ranges from 10.3 to
39% [5-7]. According to facility-based report of the Minis-
try of Health, abortion was the leading cause of maternal
mortality in Ethiopia accounting for 32%. Furthermore, sys-
temic review and meta-analysis done in 2014 showed that
abortion was the leading direct cause of maternal mortality
accounting for 31%. However, in a period of 2000-2012, it
was 10%. In the 2014 World Health Organization (WHO)
report, unsafe abortions accounted for 10% of avoidable ma-
ternal deaths [8].

A study form Washington found that abortions per-
formed late in pregnancy are associated with higher death
and complication rates, are more expensive, and emotionally
more difficult for women as well as for staff than abortions
performed in early-stage pregnancies [2]. Other studies
from Kenya reported that a greater proportion of women
presenting with late abortions (more than 12 weeks of gesta-
tional age) than those presenting with early abortions (46%
vs. 33%) experienced severe complications [9].

Similarly, as evidenced by studies that retained prod-
ucts of conception, shock, severe pain, infection, fever, per-
forations, and hemorrhage were complications associated
with second-trimester induced abortion [6, 10]. However,
the access to second-trimester abortion is severely limited,
and 9-10% of all facilities provide these services [5]. Previous
studies attempted to assess determinants of induced abortion.
However, the reason for late termination of pregnancy was
not investigated separately. Also, as far as maximum search-
ing effort and knowledge are concerned, there is limited
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evidence about determinants of induced second-trimester
abortion in the study area. This study can help policy-makers
to promote maternal health and well-being of mothers and
women of reproductive age by identifying determinants
of induced abortion in the second-trimester.

Material and methods
Study area and design

An unmatched case-control study was conducted in
health facilities of Dessie City, Northeast Ethiopia, from Jan-
uary to March 2019. There are two public and three private
hospitals, eight health centers as well as twenty-seven private
clinics in Dessie City. Among these, two public hospitals,
three private hospitals, and two private higher clinics are
providing abortion services in the second-trimester of preg-
nancy based on the standards [11].

Source population

Cases: All pregnant women who obtained induced abor-
tion services, or for whom post-abortion care services were
provided after presenting with an attempt of induced abor-
tion within 1 week of presentation, with a pregnancy gesta-
tional age of 13 to 28 weeks from their last normal menstru-
al period (LNMP) or ultrasound results from hospitals and
higher clinics in Dessie City.

Controls: All antenatal care attendees whose pregnan-
cies’ gestational age were 13 to 28 weeks from their LNMP
or ultrasound results from hospitals and higher clinics in
Dessie City.

Study population

Cases: All randomly selected pregnant women who ob-
tained induced abortion services, or for whom post-abor-
tion care services were provided after presenting with an at-
tempt of induced abortion within 1 week of presentation
with a pregnancy gestational age of 13 to 28 weeks from their
LNMP or ultrasound results who visited hospitals and high-
er clinics during the study period in Dessie City.

Controls: All randomly selected antenatal care attendees
whose pregnancies’ gestational age were 13 to 28 weeks from
their LNMP or ultrasound results from hospitals and higher
clinics in Dessie City during the study period.

Sample size and sampling procedure

Sample size was determined by using Epi-info version
7.1, considering the proportion of antenatal care attendees
who were exposed to late pregnancy suspicion as 73.1%,
according to a previous study from Ethiopia [5]. 95% CI
and 80% power with an adjusted odds ratio (AOR) of 0.5
and a 1 : 2 ratio of cases to controls were applied. A total
sample size of 390 was determined, including 130 cases and
260 controls, which also accounted for 10% non-response.

HIV & AIDS Review 2024/Volume 23/Number 3



344

In these health facilities, all women between 15 and 49
years of age, who came seeking for abortion or post-abor-
tion care in the second-trimester were considered as cases.
Those seeking antenatal care (ANC) (13-28 weeks of ges-
tation) were considered as controls. First, the total sample
size of both cases and controls was proportionally allocated
to seven health facilities (two public hospitals, three private
hospitals, and two specialty clinics in gynecology/obstet-
rics), which were providing induced abortion services in
the second-trimester based on their 12-month previous
caseload. Then, to select controls, systematic sampling
technique was applied, and for cases, all women (consec-
utively) were enrolled until the required sample size was
reached.

Data collection procedures

Data were collected using a structured questionnaire
with seven midwife-nurse interviewers having experience
of abortion care, and one health officer was deployed for
supervision along with the principal investigator. Question-
naires included socio-demographic and economic variables,
reproductive, healthcare-related and psycho-social, behav-
ioral, and cognitive factors [12-19]. Internal consistency
of the knowledge questionnaire was checked using Cron-
bach’s a value set at 0.87. Outcome variable of this study was
the second-trimester induced abortion.

Data quality

The questionnaire was prepared in English and translated
into Ambharic, and then back to English to ensure consis-
tency. Data collection process was strictly supervised, and
information were verified for consistency and completeness
daily. Incomplete and unclearly answered questionnaires
were returned to interviewers for correction.

Data processing and analysis

Data were cross-checked, coded, entered into Epi Data
version 3.1, and analyzed using SPSS version 25.0. Data
cleaning was done by running frequencies, cross-tabu-
lation, and sorting among reported cases or variables.
Frequency and mean values were obtained for variables.
Wealth index was analyzed by principal component analy-
sis. Knowledge status of respondents on induced abortion
was identified by a composite analysis. Multicollinearity
test was applied with standard error to evaluate the correla-
tion between independent variables; however, no collinear-
ity was detected. Goodness-of-fir of the model was verified
with Hosmer-Lemeshow test, and p-value of greater than
0.05 was considered as the model fit to logistic regression.
Bivariable logistic regression analysis was utilized to de-
pict the association between independent and dependent
variables, and a multivariable logistic regression analysis
was applied to identify predictors of outcome variables.
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Variables with a p-value of 0.25 or less in bivariable logistic
regression were included in multivariable logistic regres-
sion. Finally, p-value < 0.05 was considered statistically sig-
nificant for all independent variables in the multivariable
logistic regression. An adjusted odds ratio with 95% confi-
dence interval (CI) was considered to estimate the strength
and direction of the association.

Results

Socio-demographic characteristics
of study participants

All pregnant case and control women were interviewed.
The mean (+ SD) age of cases and controls were 25 (+ 6.6)
and 29.3 (£ 5.3) years, respectively. Among pregnant women,
46 (35.4%) cases and 34 (13.1%) controls were aged between
20 and 24 years. Seventy-six (58.5%) cases and nineteen
(7.3%) controls were not currently married. Most of the re-
spondents were Muslims. Among the interviewed women,
80 (61.5%) cases and 154 (59.2%) controls were urban res-
idents. Regarding the educational status of women, 105
(80.8%) cases and 191 (73.5%) controls were educated prima-
ry and above. In terms of occupation, 21 (16.2%) cases and
69 (26.5%) controls were government employees. Twenty-six
(20.0%) cases and 52 (20.0%) controls were within the lowest
wealth quintile (Table 1).

Psycho-social, cognitive,
and behavioral characteristics

Seventeen (13.1%) cases were raped, and there was no
such response among controls. Nineteen (14.6%) cases and
3 controls faced IPV. Regarding partner or husband es-
trangement, 27 (20.8%) cases and 5 (1.9%) controls expe-
rienced partner or husband estrangement. Fifty (38.5%)
cases and 123 (47.3%) controls presented good knowledge
about induced abortion (Table 2).

Reproductive health-related
characteristics

Seventy-six (58.5%) cases and 56 (21.5%) controls were
not certain about their LNMP. Sixty-seven (51.5%) cases
and 53 (20.4%) controls administered pregnancy tests with
a gestational age of 13 and above weeks of their pregnancies.
Regarding fetal anomaly, 43 (33.1%) cases and 1 control had
a fetal anomaly. Concerning regularity of menstrual bleed-
ing, 70 (53.8%) cases and 43 (16.5%) controls had irregular
menstrual bleeding. Of all the respondents, 41 (31.5%) cases
and 193 (74.2%) controls were users of modern contracep-
tive methods. 6.2% of cases and 6.9% of controls had a histo-
ry of induced abortion, and among those, 3 cases and 7 con-
trols were terminating their pregnancies after three months
of gestation (Table 3).
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Table 1. Socio-demographic characteristics of women visit-
ing maternity care unit in Dessie City Administration, 2019
(n =390)
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Table 2. Psycho-social, cognitive, and behavioral factors of
women visiting maternity care units in Dessie City Adminis-
tration, 2019 (n = 390)

Variables ‘ Case, n (%) ‘ Control, n (%) Variable ‘ Case, n (%) ‘ Control, n (%)
Age of women (years) IPV
15-19 21 (16.2) 6 (2.3) Yes 19 (14.6) 3(1.2)
20-24 46 (35.4) 34 (13.1) No 111 (85.4) 257 (98.8)
25-29 30 (23.1) 102 (39.2) Rape
>30 33 (25.4) 118 (45.4) Yes 17 (13.1) 0 (0.0
Marital status No 113 (86.9) 260 (100.0)
Currently married 54 (41.5) 241 (92.7) Partner or husband estrangement
Currently not married 76 (58.5) 19 (7.3) Yes 27 (20.8) 5(1.9)
Religion No 103 (79.2) 255 (98.1)
Muslim 78 (60.0) 135 (51.9) Death of husband
Orthodox Tewahido 44 (33.8) 96 (36.9) Yes 6 (4.6) 2(0.8)
Others* 8 (6.2) 29 (11.2) No 124 (95.4) 258 (99.2)
Residence Knowledge about induced abortion
Urban 80 (61.5) 154 (59.2) Good 50 (38.5) 123 (47.3)
Rural 50 (38.5) 106 (40.8) Poor 80 (61.5) 137 (52.7)
Educational status IPV — intimate partner’s violence
No formal education 25 (19.2) 69 (26.5)
Primary 50 (38:9) 57 (219) Determinants of induced second-
Secondary 29 (22.3) 54 (20.8) trimester abortion
OccE::tGIii and above 26 (20.0) 80 (30.8) Adjusting fo.r other Variables, the odds of having in-
duced second-trimester abortion for women who were not
Government employed 21 (16.2) 69 (26.5) currently married was 10.82 times (AOR = 10.82; 95% CI:
Private employed 19 (14.6) 35 (13.5) 5.01-23.36%) more likely as compared with currently mar-
Housewife 27 (20.8) 87 (33.5) ried women. Moreover, the odds of having induced second-
Merchant 11 (8.5) 34 (13.1) trimester abortion were 3.03 times (AOR = 3.03; 95% CI:
Others*™ 52 (40.0) 35 (13.5) 1.46-6.26%) mo‘re likely for wc‘)men with poor knowledge
Wealth quintile as compared with women ha.vmg good knowledge. status.
Furthermore, the odds of having induced second-trimester
Lowest 26 (20.0) 52 (20.0) abortion of women who were uncertain about their LNMP
Second 25 (19.2) 56 (21.5) were 4.12 times (AOR = 4.12; 95% CI: 2.01-8.44%) more
Middle 29 (22.3) 45 (17.3) likely as compared with their counterparts. Those women
Forth 24 (185 58 (22.3) who administered pregnancy tests with a gestational age
Highest 26 (20.0) 49 (18.8) of 13 weeks and above of their pregnancy were 5.94 times

*Protestant and Catholic.
**Farmer, daily laborer, and student.

Healthcare-related characteristics

Out of all pregnant women, 63 (48.5%) cases and 253
(97.3%) controls obtained services at public health facili-
ties. Among the interviewed women, 85 (65.4%) cases and
182 (70.0%) controls were accessing health facilities directly
without the need for referral. Out of the participants, 101
(77.7%) cases and 179 (68.8%) controls had no community
health insurance.

(AOR = 5.94; 95% CI: 2.5-14.15%) more likely to have in-
duced second-trimester abortion as compared with women
whose test showed 4 to 8 weeks gestational age. Women who
had three and above live births were 75% less likely to have
induced second-trimester abortion as compared with wom-
en who had no live births (AOR = 0.25; 95% CI: 0.11-0.59%).
The odds of induced second-trimester abortion was 4.83
times (AOR = 4.83; 95% CI: 2.41-9.70%) and 3.7 times
(AOR = 3.70; 95% CI: 1.85-7.44%) more likely among wom-
en who had irregular menstrual cycle and women that did
not use contraceptives, as compared with their counterparts,
respectively (Table 4).
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Discussion

Adjusting for other variables, the study participants who
were currently not married, having poor knowledge about
induced abortion, not using contraceptives, having irregu-
lar menstrual cycle, uncertainty about LNMP, late pregnan-
cy testing, and three and above live births were identified
as the determinants of induced second-trimester abortion.
Among socio-demographic factors, the marital status of
women appeared to be the most important predictor in de-
termining the utilization of induced second-trimester abor-
tion. Women who were currently single were more likely to
undergo second-trimester induced abortion than married
ones. This is in line with studies conducted in Ethiopia and
Brazil [12, 13]. Possible reasons influencing this association
could be economic issues, social factors, and psychological
impact related to mother and new-born while growing in
the environment without a father. Another predictor that
has also been shown as important impact on utilization
of induced second-trimester abortion was poor knowledge
status. This finding is in line with previous study conducted
in Brazil [12], which suggested that poor knowledge status
about the second-trimester induced abortion was a statisti-
cally significant variable impacting the utilization of second-
trimester induced abortion. In addition, this finding was
supported by descriptive statistics, in which majority of cases
had poor knowledge about induced abortion in this study.
The possible explanation might be women with good knowl-
edge about induced abortion may know the legal indication
and medical and psycho-social consequences of induced
second-trimester abortion, which may contribute to ser-
vices of early-stage pregnancy induced abortion. In this
study, the level of modern contraceptive use among cases
was 31.5%. Those women who did not use modern contra-
ceptives were positively associated with induced second-
trimester abortion, which is consistent with previous studies
conducted in Zambia and the United States [6, 16]. The pos-
sible reason might be women who did not use modern con-
traceptives could be at risk of having unwanted pregnancies,
and finally, they may end up with induced abortions. In this
study, women who had irregular menstrual cycle were more
likely to have induced second-trimester abortion. This is
in line with studies conducted in Amhara Region Referral
Hospitals and South Africa, which revealed that irregular
menstrual cycle has a significant association with induced
second-trimester abortion [5, 7]. The possible explanation
might be the irregular nature of women’s menses results un-
sure of the missing period, thereby unable to recognize early
symptoms of pregnancy, and still, time is needed for arrange-
ments to know pregnancy status. Finally, this may contribute
to come late for induced abortion services [5]. Another pre-
dictor that has shown an important influence on utilization
of induced second-trimester abortion was a woman who was
uncertain about LNMP. This finding is in line with previous
studies conducted in South Africa and United States (2010),
and United States (2007), which suggested that uncertainty
about LNMP has a statistical significance on induced sec-
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Table 3. Reproductive health-related characteristics of wom-
en visiting maternity care unit in health facilities of Dessie

City Administration, 2019 (n = 390)

Variable ‘

Case, n (%)

‘ Control, n (%)

Certainty of last normal menstrual period

Yes 54 (41.5) 204 (78.5)

No 76 (58.5) 56 (21.5)
Early pregnancy symptoms

Yes 76 (58.5) 180 (69.2)

No 54 (41.5) 80 (30.8)
No. of live births

0 80 (61.5) 46 (17.7)

1 15 (11.5) 61 (23.5)

2 13 (10.0) 68 (26.2)

>3 22 (16.9) 85 (32.7)
Time of pregnancy test (weeks)

4-8 23 (17.7) 91 (35.0)

9-12 40 (30.8) 116 (44.6)

>13 67 (51.5) 53 (20.4)
Multiple sexual partners

Yes 7 (5.4) 5 (1.9)

No 123 (94.6) 255 (98.1)
Maternal complication

Yes 5(3.8) 0 (0.0)

No 125 (96.2) 260 (100.0)
Fetal anomaly

Yes 43 (33.1) 1(0.4)

No 87 (66.9 259 (99.6)
Intendedness of pregnancy

Yes 43 (33.1) 254 (97.7)

No 87 (66.9) 6 (2.3)
Regularity of menstrual bleeding

Yes 60 (46.2) 217 (83.5)

No 70 (53.8) 43 (16.5)
Ever used contraceptive

Yes 41 (31.5) 193 (74.2)

No 89 (68.5) 67 (25.8)
Ever had an induced abortion

Yes 8 (6.2) 18 (6.9)

No 122 (93.8) 242 (93.1)
Time of induced abortion

First 3 months 5 (62.5) 11 (61.1)

After 3 months 3 (37.5) 7 (38.8)
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Table 4. Determinants of induced second-trimester abortion among pregnant women of Dessie City Administration, 2019

Variables Case,n (%) | Controln (%) | COR (95% Cl) AOR (95% Cl)
Marital status

Currently married 54 (41.5) 241 (92.7) 1

Currently not married 76 (58.5) 19 (7.3) 17.85 (9.96-31.97%)*** 10.82 (5.01-23.36%)***
Knowledge of the induced abortion

Good 50 (38.5) 123 (47.3) 1

Poor 80 (61.5) 137 (52.7) 1.44 (0.93-2.21%) 3.03 (1.46-6.26%)**
Certainty of last normal menstrual period

Yes 54 (41.5) 204 (78.5) 1

No 76 (58.5) 56 (21.5) 5.12 (3.24-8.10%)*** 4.12 (2.01-8.44)***
Time of pregnancy test (weeks)

4-8 23 (17.7) 91 (35.0) 1

9-12 40 (30.8) 116 (44.6) 1.36 (0.76-2.44%) 1.37 (0.57-3.27%)

>13 67 (51.5) 53 (20.4) 5.00 (2.79-8.95%)*** 5.94 (2.50-14.15%)***
No. of live births

0 80 (61.5) 46 (17.7) 1

1 15 (11.5) 61 (23.5) 0.14 (0.07-0.27%)*** 0.44 (0.17-1.16%)

2 13 (10.0) 68 (26.2) 0.11 (0.05-0.22%)*** 0.31 (0.12-0.82%)*

>3 22 (16.9) 85 (32.7) 0.15 (0.08-0.27%)*** 0.25 (0.11-0.59%)**
Regular menstrual bleeding

Yes 60 (46.2) 217 (83.5) 1

No 70 (53.8) 43 (16.5) 5.88 (3.66-9.47%)*** 4.83 (2.41-9.70%)***
Ever used contraceptives

Yes 41 (31.5) 193 (74.2) 1

No 89 (68.5) 67 (25.8) 6.25 (3.94-9.93%)*** 3.70 (1.85-7.44%)***

COR ~ crude odds ratio, AOR — adjusted odds ratio

*Significant at p < 0.05. **Significant at p < 0.01. ***Significant at p < 0.001 in bivariable and multivariable analysis
Adjusted variables: Early pregnancy symptoms, age, presence of health insurance, multiple sexual partner, and occupation.

ond-trimester abortion [7, 16, 20]. The possible explanation
for this may be women who did not know their exact LNMP
may not suspect pregnancy timely, therefore, this may con-
tribute to induced second-trimester abortion. In this study,
woman who had late pregnancy testing (= 13 weeks of ges-
tation) was more likely to have induced second-trimester
abortion. This is similar with previous studies conducted in
Ambhara Region Referral Hospitals, South Africa, and Viet-
nam, which showed that late suspicion of pregnancy and
testing has a significant association with induced second-
trimester abortion [5, 7, 15]. This may be due to those wom-
en who suspect and administer pregnancy tests late in preg-
nancy, and who would miss the opportunity to obtain abor-
tion services in the first-trimester.

Women having three and above live births were less like-
ly to undergo induced second-trimester abortion, and this
finding is in line with a study done in Kenya that revealed
that women having one and above live births were less likely
to undergo induced second-trimester abortion [9]. However,
evidence from a study in Jimma showed that women with

para3+ were more likely to have induced second-trimester
abortion [13]. The possible reason may be women who had
three and above live births had an experience of pregnan-
cy-related symptoms; therefore, they may be conscious about
the issue and know the status of pregnancy early. Moreover,
the reason could be socio-economic burden of children that
may alert women to suspect and confirm pregnancy ear-
ly, and this all decrease the likelihood of induced second-
trimester abortion among women having three and above
live births. The difference could be due to variation in the
study design and study time.

Conclusions and recommendations

The current study identified several factors correlated
with women having the second-trimester induced abortion
in Dessie City, Ethiopia. It may be helpful if the Government
of Ethiopia encourages women to delay sexual debut and
womans participation to improve family planning services
utilization. Planning of interventions focusing on behavioral
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changes, clinical counselling, provider’s education, school-
based sexuality education, and social marketing to ensure
appropriate contraceptive practices and using oral contra-
ceptive pills to make their menstrual cycle regular, should all
be implemented to minimize the risk of induced second-tri-
mester abortion.
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